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(54) SEALED TYPE BATTERY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery that 
has a large capacity per volume and that has lost a tab 
to connect a battery element and an electro-conductive 
terminal, and that is easy for assembling. 
SOLUTION: In a sealed type battery having the battery 
element which is wound to the matter which has been 
laminated through a separator with a positive electrode 
plate and a negative electrode plate, and the end of one 
of winding coaxial direction of the current collection 
body which constitutes an electrode plate of one polarity 
is coated with insulating substance layer including the 
end face, and the opposing end of a current collection 
body of the electrode plate of the other polarity is the 
sealed type battery which is directly and electrically 
connected with the current collection plate arranged in 
parallel to the end face of the battery element. 
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JP 2001-210304 (Partial Translation) 

"Sealed battery and method for manufacturing the 



same" 



[0011] 

[Mode for Embodying the Invention] 

A sealed battery according to the present invention 
is a sealed battery including a battery element formed by 
winding a laminate of a positive electrode plate, a negative 
electrode plate, and a separator interposed therebetween, 
wherein electric contact of one electrode plate with other 
electrode plate or a current collector plate is prevented when 
a current collector of an electrode plate and a current 
collector plate located at an end face and an end portion in 
an winding axis direction of the electrode element are 
connected, thereby providing a battery that is readily 
manufactured and has a stable performance. 
[0012] 

In the following, the present invention will be 
described with reference to drawings. FIG. 1 is a view 
illustrating a sealed battery according to the present 
invention and is a sectional view cut in a central axis 
direction of the battery. In the sealed battery 1 of the 
present invention, a battery element 6 formed by winding a 
laminate of a positive electrode plate 3, a negative electrode 
plate 4, and a separator 5 interposed therebetween is housed 
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in a battery can 2, and the battery can 2 also serves as a 
negative electrode terminal. 
[0013] 

The positive electrode plate 3 is produce by applying 
a positive electrode paint prepared by dispersing and kneading 
a composite oxide of Li x M0 2 (M represents at least one 
transition metal) such as Li x Co0 2/ Li x Ni0 2 , Li x Mn 2 0 4 and 
Li x Ni y CO(i~ y) 0 2f a conductive material such as carbon black, and 
a binder such as polyvinylidene fluoride (PVDF) in a solvent 
such as N-methyl-2-pyrrolidone (NMP) onto a surface of a 
positive electrode current collector 11 made of a metal foil 
of an aluminum foil in a belt form. 
[0014] 

Also, a negative electrode plate 4 is produced by 
applying, on a surface of a negative electrode current 
collector 12 in a belt form such as a copper foil, a negative 
electrode application liquid prepared by dispersing and 
kneading a material capable of absorbing and desorbing lithium 
such as carbonaceous material such as pyrolytic carbon, cokes 
such as pitch coke, needle coke and oil coke, graphite, glass 
carbon, baked organic polymer compound formed by baking phenol 
resin, fran resin etc., carbon fiber, and activated carbon; 
conductive polymer material such as polyacetylene and 
polypyrrole; or lithium alloy such as metallic lithium and 
lithium-aluminum alloy, conductive material such as carbon 
black, and binder such as polyvinylidene fluoride (PVDF) in a 
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solvent such as N-methyl -2 -pyrrol idone (NMP) . 
[0015] 

An end portion of the positive electrode current 
collector 11 opposite to the portion of the positive electrode 
current collector to which a positive electrode current 
collector plate 13 is connected is covered with a insulating 
material layer 15 in contact with a positive electrode 
material layer 14. The insulating material layer 15 can be 
formed by using a variety of materials, and in particular, a 
binder such as polyvinylidene fluoride used in the positive 
electrode application liquid used for producing the positive 
electrode is preferable because of having a favorable affinity 
with both the positive electrode active material layer and the 
positive electrode current collector in the positive electrode 
plate. 
[0016] 

Also, an end portion of a negative electrode current 
collector 16 in the negative electrode plate 4 is connected to 
a negative electrode current collector plate 17. The end 
portion of the negative electrode current collector 16 can be 
connected to the negative electrode current collector plate 17 
by ultrasonic welding, resistance welding etc. Since the 
positive electrode current collector 11 at an end portion of 
the positive electrode plate 3 is covered with the insulating 
material layer 15, even if the negative electrode current 
collector 16 is bent, the negative electrode current collector 
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16 does not become in contact with the positive electrode 
plate 3 or the positive electrode current collector 11, 
thereby short circuiting does not occur. Also, on the side of 
the positive electrode current collector 11 connected to the 
positive electrode current collector plate 13, the insulating 
material layer 15 is formed on the positive electrode current 
collector 11 adjacent to the positive electrode active 
material layer 14 of the positive electrode plate 3, and the 
positive electrode current collector plate 13 is fixed to a 
battery header 19 via an insulating member 18 and serves as a 
positive electrode terminal. The positive electrode current 
collector 11 can be connected to the positive electrode 
current collector plate 13 by ultrasonic welding etc. 
[0017] 

The width of the positive electrode active material 
layer 14 of the positive electrode plate 3 is smaller than the 
width of the negative electrode active material layer of the 
opposed negative electrode plate. However, since the 
insulating material layer 15 is formed adjacent to the 
positive electrode active material layer 14 of the positive 
electrode current collector 11, the end portion of the 
positive electrode that is covered with the insulating 
material layer can have the same width as that of the negative 
electrode. Therefore, a battery element in which the end 
portion of the positive electrode plate is stable can be 
formed. In consequence, it is possible not only to prevent 
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short circuiting with the current collector on which an 
insulating material layer is not formed, but it is also 
possible to prevent causing short circuiting by contact made 
between the positive electrode plate or the cut part of the 
positive electrode current collector and the negative 
electrode plate, even when there is great impact on the 
battery due to dropping etc. 
[0018] 

FIG. 2 illustrates a method for manufacturing an 
electrode plate on which an insulating material layer is 
formed for use in a sealed battery of the present invention. 
FIG. 2 (A) illustrates an application method, FIG. 2 (B) is a 
sectional view taken by line A-A' of FIG. 2 (A) , and FIG. 2 
(C) is a sectional view taken by line B-B' of FIG. 2 (A) . In 
FIG. 2 (A) , a positive electrode application liquid 21 
prepared by dispersing lithium transition metal composite 
oxide etc. in a binder is applied consecutively from an 
application apparatus 20 on a positive electrode current 
collector 11 made of an aluminum foil in a belt form, and at 
the same time, an application liquid 22 for forming insulating 
material layer separated from the positive electrode 
application liquid with a separation plate 22 in the 
application apparatus can be applied, and thereby the 
insulating material layer 15 adjacent to the positive 
electrode active material layer 14 can be formed at the same 
time with the positive electrode active material layer. After 
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a similar application is performed on the other surface of the 
positive electrode current collector of which the positive 
electrode active material layer and the insulating material 
layer are formed on one surface, it is cut into a prescribed 
size. 
[0019] 

Although FIG, 2 illustrates an example of applying an 
active material layer on a current collector in a belt form; 
however, more than one active material layer can be formed at 
the same time and can be cut subsequently. FIG. 3 illustrates 
a method for manufacturing more than one electrode plate of 
the present invention at the same time, and illustrates a 
method for manufacturing two electrodes in a belt form at the 
same time. A positive electrode application liquid formed by 
dispersing lithium transition metal composite oxide etc. in a 
binder and an application liquid for forming insulating 
material layer are applied at the same time on a positive 
electrode current collector 11 made of an aluminum foil in a 
belt form, thereby to form positive electrode active material 
layers 14 and insulating material layers 15 adjacent thereto 
at the same time. A similar application is performed on the' 
other side of the positive electrode current collector of 
which the positive electrode material layer and the insulating 
material layer are formed on one surface, thereby to form 
positive electrode active material layers and insulating 
material layers that are symmetrical with respect to the 
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positive electrode current collector surface. Next, by 
cutting at cutting parts 24, there are formed two positive 
electrode plates in the belt form on which, an exposed face of 
aluminum foil of current collector, an insulating material 
layer, and a positive electrode active material layer are 
formed sequentially on one end portion of the positive 
electrode plate, and an insulating material layer and a 
positive electrode active material layer are formed 
sequentially on the other end portion of the positive 
electrode plate. 
[0020] 

FIG. 4 is a sectional view illustrating an after 
processing method of an electrode plate on which an insulating 
material layer is formed. As shown in FIG. 4 (A) , after the 
positive electrode plate 3 is cut at a predetermined cutting 
part 24 on the insulating material layer 15, it is compressed 
with rolls 25 from a tip portion of the insulating material 
layer 15 as shown in FIG. 3 (B) . As shown in FIG. 3 (C) , the 
insulating material layer 15 becomes longer than the end face 
26 of the positive electrode current collector and completely 
covers the positive electrode current collector 11 when 
compressed. The process of the insulating material layer of 
the positive electrode current collector can be performed 
independently as a step of compression process of the 
insulating material layer; however, it can be performed at the 
same time with the compression processing step of the positive 
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electrode plate with rollers after the positive electrode 
active material layer is applied and dried, as performed 
generally in the manufacture process of the positive electrode 
plate. 
[0021] 

Although in the above explanation of FIGS. 1 and 4, 
the case where one of the electrode plates is the positive 
electrode plate, one of the elelctrode plates may be the 
negative electrode plate, and the battery can may serve as the 
positive electrode terminal in the battery. 
[0022] 

Also, the battery element of the battery according to 
the present invention can be produced by disposing the 
negative electrode plate between two separators having heat- 
adhered end faces such that the end portion in the width 
direction of the current collector of the negative electrode 
plate is protruded by 0.1 to 0.6 mm from the end portion of 
the separators, disposing the positive electrode plate on the 
top surface of the other separator on the negative electrode 
plate such that an exposed portion of the current collector of 
an aluminum foil in an end portion in the width direction is 
located on the opposite side to the side where the current 
collector of the negative electrode plate is protruded and an 
exposed portion of the negative electrode current collector is 
protruded by 0.1 to 0.6 mm from the end portion of the 
separator, winding prescribed times with an winding apparatus 
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such that the negative electrode plate is located outside, and 
subsequently fixing by an adhesive tape etc. for preventing 
the winding from becoming loose. 
[0023] 

A battery can be produced by welding the battery 
element obtained in such a manner to the current collector 
plate by means of resistance welding, ultrasonic welding etc. 
In the sealed battery according to the present invention, 
since the insulating material layer is formed adjacent to the 
electrode active material layer, it is possible to prevent the 
metal foil of the current collector from becoming in contact 
with the active material layer of the counter electrode and 
causing short circuiting even in the case where the end face 
of the battery element is pressed during welding. 
[0024] 

[Effects of the Invention] 

In the sealed battery according to the present 
invention, since the insulating material layer is formed on 
the end face in the winding axis direction of the current 
collector of one of the electrode plates, it is possible to 
prevent short circuiting of one of the electrodes or current 
collector with the current collector of the other electrode 
plate in the case where the end face in the winding axis 
direction of the current collector of the other electrode 
plate is directly electrically connected to the current 
collector plate. Also, the battery element can be 



-10- 



electrically connected to the current collector plate without 
using a tab, thereby reducing useless space in the battery can 
and achieving a sealed battery having favorable electric 
characteristics . 
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